ALPHA ANTITRYPSIN SERUM LEVELS AND.PULMONARY FUNCTION I N AsTHM&Ic CHILDREN. D. M. Cooper, D. W. Cox and H. Levison. Dept. of Peds. U n i v e r s i t y of Toronto;Reseatch I n s t . , Hospit a l f o r Sick Children, Toronto.
To d e f i n e a p o s s i b l e r o l e of a l p h a l -a n t i t r y p s i n d e f i c i e n c y i n b r o n c h i a l asthma, 181 c h i l d r e n were s t u d i e d . Alphala n t i t r y p s i n typing and serum l e v e l s were performed i n a l l and pulmonary f u n c t i o n t e s t i n g i n 120 of them. S t a t i c and dynamic lung volumes and blood g a s e s were measured. No increased incidence of e i t h e r homozygous o r heterozygous d e f i c i e n t types was found. The range of alpha -a n t i t r y p s i n l e v e l s (242-688, Mean 372t 59) d i d not d i f f e r i i g n i f i c a n t l y from those i n a h e a l t h y non-asthmatic population. No c o rr e l a t i o n was found between serum leve 1s of a l p h a l -a n t i t r y p s i n and pulmonary f u n c t i o n t e s t s . T h i s evidence i n d i c a t e s t h a t a l p h a -a n t i t r y p s i n plays n e i t h e r a q u a n t i t a t i v e nor a q u a l i i i v e r o l e i n the a e t i o l o g y of childhood asthma.
THE EFFECT OF POSITIVE PRESSURE BREATHING O N a-A.DN2 I N HYALINE MEMBRANE DISEASE. Anthony Corbet *, Jane Ross, P i e r r e Beaudry and Leo S t e r n **. McGill U n i v e r s i t y , Montreal C h i l d r e n ' s H o s p i t a l Research I n s t i t u t e , Montreal, Quebec. I n 7 s u b j e c t s w i t h h y a l i n e membrane d i s e a s e b r e a t h i n g 40-70% oxygen i n n i t r o g e n , t h e e f f e c t of continuous p o s i t i v e p r e s s u r e b r e a t h i n g (C.P.P.B.)
was examined by a p p l i c a t i o n of a continuous n e g a t i v e pressure (10 cm. water) about t h e thorax and measurement of the changes i n PaN2, Pa0 and PaC02. On C.P.P.B. a l l s u g j e c t s showed improvement, t i e Pa02 was a mean 38 mn Hg. h i g h e r , the SaOp was 9% h i g h e r , the A-a.D02 was reduced from 279 t o 235 orm Hg. and the a-A.DN2 was reduced from 23 t o 14 orm Hg. Assuming v a l u e s f o r the composition of mixed venous blood, t h i s meant t h a t on C.P.P.B., the t o t a l venous admixture (~v a /~t ) was 0.20 lower, the t r u e r i g h t -t ol e f t shunt (QslQt) was 0.19 lower and t h e venous admixture produced by open low V/Q u n i t s ( Q o / Q~) was 0.01 lower. Whilst r e c r u i t m e n t of c o l l a p s e d a l v e o l i c e r t a i n l y occurred and was r e s p o n s i b l e f o r some of the improvement i n A-a.D02, c o n s i d e r a t i o n of the La Place r e l a t i o n s h i p and the o v e r a l l decrease i n a-A.DN2 i n d i c a t e s t h a t another important mechanism was improvement i n v e n t i l a t i o n of a n open, extremely low VIQ compartment. This could be r e s p o n s i b l e , p a r t i c u l a r l y by r e l i e f of l o c a l a l v e o l a r hypoxia, f o r r e d u c t i o n of the pulmonary v a s c u l a r r e s i s t a n c e and the t r u e r i g h t -t o -l e f t shunt.
* P r e s e n t l y Baylor College of Medicine, Houston. ** P r e s e n t l y Brown U n i v e r s i t y , Providence. Decreased v e n t i l a t o r y response t o carbon dioxide i s o f t e n p r e s e n t i n lung d i s e a s e . This can be due t o a r e d u c t i o n i n the output of the r e s p i r a t o r y c e n t r e o r an i n a b i l i t y of the r e s p i r a t o r y pump t o respond t o a normal output because of t h e s i z e o r impedance of t h e pump. To s e p a r a t e t h e s e mechanisms we have measured t h e i s o m e t r i c f o r c e developed by the r e s p i r a t o r y muscles during b r i e f airway o c c l u s i o n , by measuri n g the pressure generated a t 100 m i l l i s e c o n d s (P have found a l i n e a r r i s e of PHloo w i t h r i s i n g P C O~1 8~!~n~~e -b r e a t h i n g C02 response curves. There i s a wide range i n the s l o p e of PMlO0/PCO2 i n c h i l d r e n i n d i c a t i n g a wide range i n s e n s i t i v i t y of t h e r e s p i r a t o r y c e n t r e , but no r e l a t i o n s h i p t o age o r s i p e . I n c o n t r a s t the v e n t i l a t o r y response e i t h e r a s s e s s e d a s VE/C02 o r VT/PC02 depended on lung s i z e . Corr e c t i o n f o r lung s i z e does produce a l i n e a r r e l a t i o n s h i p (tE/TLc = 0.37 Cop + 1.09 P < 0.02; t T /~~c = 0.013 C O 2 + 0.01 P < 0.091). These r e s u l t s suggest t h a t comparison of PM/PC02 and VE/PC02 can d i f f e r e n t i a t e a b n o r m a l i t i e s of t h e r e s p i r a t o r y c e n t r e from a b n o r m a l i t i e s of the pump, p a r t i c u l a r l y i n c h i l d r e n , where response depends on lung s i z e . SI'PPRESSICP CF TI!Z FETAL iG3rIRAT3::Y RZSI' OZ.?E Ih SHSEP: AJ' IT!'ICT 2F 1'::YSIDLXIC HYPOXIA? Robert A. delemos*.
A NEW METHOD OF EVALUATING THE CHEMOSENSITIVITY OF THE RES
I
I n t r . by O. J. Sweeny.
T1.e r e s r i r a t o r y c e n t e r O F tke i n s i t 1 1 Fetus i s responsive only t o extremes OF acidemi-1 and i,yyercarbia. Recent observat i o n by Jrady (Peds:50, 219, 1972) s u g r e s t t h a t apnea i n t h e immature newborn i s r e l a t e d t o hyyoxia. To t e s t the t h e s i s t h a t r b y s i o l o g i c Fetal hypoxia might supy r e s s the medullary r e s r o n s e s we laced c h r o n i c c a t h e t e r s i n
the a o r t a and v e n t r a l l a t e r a l medulla of 10 in s i t u 130 day lamb Fetuses. !:esrirntory exscursions were monitored v i a trac1:eal cannulat i o n .
Infusion of b u f f e r e d a r t i f i c i a l CSF between a pi1 of 7.20 and 7.35 r e s u l t e d i n no change i n srontaneous r e s p i r a t o r y a c t i v i t y i n the normoxic Fetus ( P a 0 2 r 2 5 TORR). Wben the ewe 'was placed i n a h y r e r h a c r i c cbamber and t h e p r e s s u r e and F102 a d j u s t e d t o maintain F e t a l P202~-1OG TOKK, i n f u s i o n oE a r t i f ic a l CSF i n the sane yII range r e s u l t e d i n a f e t a l r e s p i r a t o r y r a t e between 20 and F.0 and a response curve s i m i l a r t o t h a t of the newborn lamb. Thus i t appears t h a t physiologic l~ypoxia may s e r v e t o depress the medullary response to hydrogen ions i n t h e immature f e t a l lamb. SOLUTE PERMEABILITY OF THE ALVEOLAR EPITHELIUM. Edmund A. w a n d Richard E. Olver. U n i v e r s i t y H o s p i t a l College Medic a l School, Dept. of Ped., London, England ( I n t r . by Donald V. Eitzman).
I n v e s t i g a t i o n s were made of t h e p e r m e a b i l i t y of t h e i n v i v o mamoalian a l v e o l a r e p i t h e l i u m t o determine i f r e s t r i c t i o n of s o l u t e d i f f u s i o n could e x p l a i n t h e a b i l i t y of t h e a l v e o l a r l i n i n g c e l l s t o maintain t h e s e p a r a t i o n of t h e gas phase of t h e a l v e o l u s from t h e l i q u i d phase of i n t e r s t i t i a l and vascul a r spaces of t h e lung. Using a s p l i t lung p r e p a r a t i o n , t r a c e amounts of non-electrolyte, l i p i d i n s o l u b l e s o l u t e s d i s s o l v e d
i n normal s a l i n e were i n f u s e d i n t o one lung which was then inf l a t e d . T r a n s f e r o u t of t h e a l v e o l a r s p a c e was determined by s e r i a l samplings of t h e a l v e o l a r l i q u i d and t r a n s f e r c o n s t a n t s were c a l c u l a t e d from t h e change i n c o n c e n t r a t i o n of each subs t a n c e with time. .The r a t e s of t r a n s f e r of t h e v a r i o u s s i z e d substances were analyzed i n terms of pore theory t o determine an e q u i v a l e n t pore r a d i u s f o r t h e a l v e o l a r epithelium. Indiv i d u a l animals had a n e q u i v a l e n t p o r e r a d i u s a c r o s s t h e alveol a r b a r r i e r of 20-40 1 w i t h an average of 26 1. The t o t a l a r e a of t h e s o l u t e movement was estimated t o b e only 2 x 1 0 -~t h of t h e t o t a l a l v e o l a r s u r f a c e a r e a , p o i n t i n g t o t h e i n t e rc e l l u l a r j u n c t i o n s a s t h e anatomic s i t e . Pores of t h i s s i z e impose v i r t u a l l y complete r e s t r i c t i o n t o p r o t e i n movement, s i g n i f i c a n t l y r e s t r i c t NaCl d i f f u s i o n , and produce a n osmotic g r a d i e n t favoring f r e e w a t e r a b s o r p t i o n from t h e alveolus.
AIRWAY RESPONSE TO EXERCISE IN INTRINSIC AND EXTRINSIC ASTHMA. Peyton A. Eggleston, J e r r y W. M i l l e r , Department of P e d i a t r i c s ( I n t r . by Diane M. Komp), U n i v e r s i t y of V i r g i n i a . C h a r l o t t e sv i l l e . Although i n t r i n s i c , n o n -a l l e r g i c asthma has a poor prognosis and r e q u i r e s a d i f f e r e n t treatment r a t i o n a l e than e x t r i ns i c asthma, t h e r e is no simple means of d i f f e r e n t i a t i n g them a t p r e s e n t . This s t u d y was designed t o e v a l u a t e e x e r c i s einduced bronchospasm (EIB) a s a d i f f e r e n t i a l t e s t . F i f t e e n s u b j e c t s w i t h e x t r i n s i c asthma and s i x w i t h i n t r i ns i c asthma were s t u d i e d . F i v e minutes of t r e a d m i l l e x e r c i s e adequate t o r a i s e h e a r t r a t e t o 90-95% of maximum p r e d i c t e d was performed s e v e r a l times a t 2-3 day i n t e r v a l s by each subj e c t . VC, FEVl and MMEFR were measured p r i o r t o e x e r c i s e and a t 1, 5 , 1 0 , 1 5 and 20 minutes a f t e r e x e r c i s e .
The p e r c e n t f a l l i n spirometry f o l l o w i n g 49 e x e r c i s e p e r iods i n e x t r i n s i c a s t h m a t i c s and 22 e x e r c i s e p e r i o d s i n i n t r i ns i c a s t h m a t i c s i s s e e n below. .001 I n t r i n s i c a s t h m a t i c s o f t e n responded t o e x e r c i s e w i t h bronchod i l a t i o n . E x t r i n s i c a s t h m a t i c s had g r e a t e r exercise-induced bronchospasm during a s i g n i f i c a n t p o l l e n season.
We concluded t h a t EIB i s more pronounced i n e x t r i n s i c than i n i n t r i n s i c asthma and may s e r v e t o d i f f e r e n t i a t e t h e two e n t i t i e s .
